Anisodamine causes the changes of structure and function in the transmembrane domain of the Ca(2+)-ATPase from sarcoplasmic reticulum.
The effects of anisodamine on the Ca(2+)-ATPsae of sarcoplasmic reticulum (SR) were investigated by using differential scanning calorimetry to measure the ability of anisodamine to denature the transmembrane domain and the cytoplasmic domain. Anisodamine significantly altered the thermotropic phase behaviors of the transmembrane domain of purified Ca(2+)-ATPase. Specifically, the melting temperature of the transmembrane domain moved toward lower temperatures with the concentrations of anisodamine increasing and the thermotropic phase peak was abolished at 10 mM, indicating that the stabilized structure of the transmembrane domain in the presence of Ca2+ could be destabilized by anisodamine. Decreases of the intrinsic fluorescence and increases of the extrinsic fluorescence of ANS, a fluorescent probe, showed the exposure of tryptophan and hydrophobic region, respectively, suggesting again that anisodamine caused a less compact conformation in the transmembrane domain. A marked inhibition of the Ca2+ uptake activity of SR Ca(2+)-ATPase was observed when the addition of anisodamine. The drug did not affect the cytoplasmic domain of the enzyme and only slightly decreased the ATPase activity of the enzyme at concentrations up to 10 mM. This was likely due to the destabilized protein transmembrane domain. To sum up, our results revealed that anisodamine interacted specifically with the transmembrane domain of SR Ca(2+)-ATPase and inhibited the Ca2+ uptake activity of the enzyme.